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IN THE CLAIMS 

Note, applicant has added new claims 58-87. 

1. (currently amended) A method of making an electrically 
programmable memory element, comprising; 

providing a first dielectric layer, said first 
dielectric layer having an opening, said opening having a 
sidewall surface and a bottom surface; 

forming a conductive layer on said sidewall surface and 
on a portion of said bottom surface of said opening, said 
portion being less than the entire bottom surface ; 

removing at — 1-oant — a — portion of — &aid — conductive — layer 
from oaid bottom our face; 

forming a second dielectric layer over said 

conduc t i ve layer — aad — ea — oaid — bottom — surface within — 
opening ; and 

forming a programmable resistance material in electrical 
communication with said conductive layer. 

Claims 2-6. (canceled) 

7. (previously presented) The method of claim 1, wherein said 
programmable resistance material is a phase-change material. 
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8. (original) The method of claim 1, wherein said 
prograimiable resistance material includes a chalcogen 
element * 

9. (original) The method of claim 1, wherein said first 
dielectric layer and said second dielectric layer are formed 
of the same material. 

Claims 10-15- (canceled) 

16. (currently amended) The method of claim 1, wherein said 
forming -said a conductive layer step comprises aubgtantially 
conformally depositing said conductive laye r on said — aidowall 
aurfacQ and said bottom- surface . 

17. (currently amended) The method of claim 1, wherein said 
removing forming a conductive layer comprises 
€ raba t ant i ally anisotropically etching said conductive layer. 

18. (previously presented) The method of claim 1, wherein 
said programmable resistance material is electrically coupled 
to a top surface of said conductive layer. 
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19. (currently amended) The method of claim 1, wherein after 

aaiti — rcmoviiag — stop, said conductive layer includes a 

conductive sidewall spacer. 

20. (currently amended) A method of maiding an electrically 
programmable memory element, comprising: 

providing a sidewall surface and an adjoining bottom 
surface ; 

forming a conductive layer on said sidewall surface and 
a portion of said bottom surface , said portion being less 
than the entire bottom surface ; 

ranovi - Eig at — H^ast — a — portion — ef — oaid conductive — layer 
■£- 3?om paid bottom aurfaco - ;v 

forming a dielectric material ear- over at least a portion 
of said conductive layer and e-a—at least a portion of said 
bottom surface; and 

fprming a programmable resistance material in electrical 
communication with said conductive layer. 

21. (currently amended) The method of claim 20, wherein said 
forming oaid a conductive layer step comprises substantially 
conformally depositing said conductive laye r on said-aidcwall 
surface and oaid bottom aurfacc . 
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22. (currently amended) The method of claim 20', wherein said 

removing atop forming a conductive layer comprises 

Dubotantially anisotropically etching said conductive layer. 

23. (previously presented) The method of claim 20, wherein 
said programmable resistance material is electrically coupled 
to a top surface of said conductive layer. 

Claim 24. (Canceled) 

25. {currently amended) The method of claim 20, wherein said 
dielectric material is formed on said conductive layer before 
said forming aaid a programmable resistance material step . 

26, (previously presented) The method of claim 20, wherein 
said sidewall surface is the sidewall surface of a dielectric 
layer. 

Claims 27 and 28. (canceled) 

29. (previously presented) The method of claim 26, wherein 
said dielectric material and said dielectric layer are formed 
of the same material. 
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30. (currently amended) A method of making an electrical 
device, comprising: 

providing a sidewall surface and an adjoining bottom 
surface; 

forming a conductive layer on said sidewall surface and 
a portion of said bottom surface / said portion being less 
than the entire bottom surface ; 

— removing — afe — jr sant — a — portion of — &stld — conductive — laye a* 

from said bottom ourfaoof - 

forming a dielectric material oa -over at least a portion 
of said conductive layer and ea — at least a portion of said 
bottom surface; and 

forming a chalcogenide material in electrical 
communication with said conductive layer. 

31. (currently amended) The method of claim 30, wherein said 
forming said a conductive layer step comprises substantially 
conformally depositing said conductive laye r on aaid oidowo - 1 - 1 - 
serfage and said bottom surface, 

32. (currently amended) The method of claim 30, wherein said 

removing stop forming a conductive layer comprises 

enafrctantially anisotropically etching said conductive layer . 
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33. (currently amended) The method of claim 30, wherein said 
chalcogenide p rc i gi L ii iLu ublQ resistance material is electrically 
coupled to a top surface of said conductive layer. 

Claim 34. (canceled) 

j 35. (currently amended) The method of claim 30, wherein said 

- • dielectric material is formed before said forming said a 

chalcogenide p rogrammable resistance material atcp , 

36. (previously presented) The method of claim 30, wherein 
j said sidewall surface is the sidewall surface of a dielectric 

layer. 

Claims 37 and 38. (canceled) 

. 39. (previously presented) The method of claim 36, wherein 

said dielectric material and said dielectric layer are formed 
of the same material. 

! 

: 

40. (currently amended) The method of claim 30, wherein after 

said — removing — a tap, said conductive layer includes a 

conductive sidewall spacer. 
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41. (currently amended) A method of making an electrical 
device, comprising: 

forming an electrical contact by a method comprising^ 

providing a sidewall surface and an adjoining 
bottom surface 

i 

; forming a conductive layer on said sidewall surface 

| and on a jportion of said bottom surface / said portion being 

less than the entire bottom surface ; [ , ] and 

I ■ removing — at — Icas nfe — a — portion — of said — conductive 

! layer from oaid bottom ourfaoo; 

forming a dielectric material -ear —over at 1 ea s t a 

portion of said conductive layer and egfc — at least a portion of 
I said bottom surface; and 

forming a chalcogenide material- said chalcogenide 

material in electrical communication with said electrical 

contact . 

42. (currently amended) The method of claim 41, wherein said 

i 

forming e* » i - d a conductive layer otop comprises substantially 
conformally depositing said conductive layer on oaid sidewall 
cur face -- and said bottom aurf - oei ^- 

i 
t 

•f " 
i 
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43. (currently amended) The method of claim 41, wherein said 

removing &&&& forming a conductive layer comprises 

oubotantially anisotropically etching said conductive layer. 

44. (previously presented) The method of claim 41, wherein 
said chalcogenide material is formed after forming said 
electrical contact. 

45. (previously presented) The method of claim 41, wherein 
said electrical contact is a conductive sidewall spacer. 

46. (previously presented) The method of claim 41, wherein 
said sidewall surface is the sidewall surface of a dielectric 
layer - 

47. (currently amended) A method of making an electrical 

I 

j device, comprising; 

| forming an electrical contact by a method comprising^ 

providing a sidewall surface and an adjoining 

i 

i bottom surface [ , ] ; 



! 



! forming a conductive layer on said sidewall surface 

and a portion of said bottom surfac e said portion being less 

i 

; than t he entire bottom surf ace ; and [ , ] 

i 1 

; removing — a£ — least — a — portion — — oaid conductive 
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layer from Daid bottom surface, and 

forming a dielectric material eft —over at least a 
portion of said conductive layer and eaa -at least a portion of 
said bottom surface; and 

forming a phase-change material-? said phaac change 

material in electrical communication with said electrical 
! contact . 

; 48. (currently amended) The method of claim 47, wherein said 

forming paid a conductive layer step comprises subs t an t ia 1-ly 

i 

conformally depositing said conductive laye r on said oidcwall 
surfo e e and oaid bottom ourfaoo . 

49* (currently amended) The method of claim 47, wherein said 

removing step forming a conductive layer comprises 

substantially ani so tropically etching said conductive layer, 

> 

! 

50, (previously presented) The method of claim 47, wherein 
said phase^change material is formed after forming said 
electrical contact, 

j 

j 51- (previously presented) The method of claim 47, wherein 

said electrical contact is a conductive sidewall spacer. 

I 
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52. (previously presented) The method of claim 47, wherein 
said sidewall surface is the sidewall surface of a dielectric 
layer. 

53. {previously presented) The method of claim 47 , wherein 
said phase-change material comprises at least one chalcogen 
element - 

Claims 54-57. (canceled) 

Please add the following new claims 58-87: 

Claim 58- (new) The method of claim 18, wherein said top 
surface of said conductive layer has a lateral dimension less 
than 1000 Angstroms, 

Claim 59. (new) The method of claim 20, wherein said portion 
of the bottom surface is a surface of a substrate. 

Claim 60. (new) The method of claim 20, wherein said 
conductive layer has an area of contact with said 
programmable resistance material, the area of contact having 
a dimension less than 1000 Angstroms. 
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Claim 61. (new) The method of claim 20, wherein said forming 
a conductive layer comprises forming a dual- layered 
conductive sidewall spacer. 

Claim 62. (new) The method of claim 61, wherein said dual- 
layered conductive sidewall spacer comprises a first layer 
having a first resistivity and a second layer having a second 
resistivity, said first resistiveity being less than said 
second resistivity. 

Claim 63. (new) The method of claim 30-, wherein a top surface 
of said conductive layer is in electrical communication with 
said chalcogenide material. 

Claim 64. (new) The method of claim 63, wherein said top 
surface has an area of contact with said chalcogenide 
material, the area of contact having a dimension less than 
1000 Angstroms. 

Claim 65. (new) The method of claim 30, wherein said portion 
of the bottom surface is a surface of a substrate. 
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Claim 66. (new) The method of claim 40, wherein said 
conductive sidewall spacer is a dual-layered conductive 
sidewall spacer. 

Claim 67. (new) The method of claim 66, wherein said dual- 
layered conductive sidewall spacer comprises a first layer 
having a first resistivity and a second layer having a second 
resistivity, said first resistiveity being less than said 
second resistivity. 

Claim 68. (new) The method of claim 41, wherein said portion 
of the bottom surface is a surface of a substrate. 

Claim 69. (new) The method of claim 41, wherein said 
conductive layer has an area of contact with said 
chalcogenide material, the area of contact having a dimension 
less than 1000 Angstroms. 

Claim 70. (new) The method of claim 41 , wherein said forming 
a conductive layer comprises forming a dual- layered 
conductive sidewall spacer. 
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Claim 71. (new) The method of claim 70,. wherein said dual- 
layered conductive sidewall spacer comprises a first layer 
having a first resistivity and a second layer having a second 
resistivity, said first resistiveity being less than said 
second resistivity. 

Claim 72. (new) The method of claim 47 , wherein said 
conductive layer has an area of contact with said phase- 
change material, the area of contact having a dimension less 
than 1000 Angstroms. 

Claim 73. (new) The method of claim 47 f wherein said portion 
of the bottom surface is a surface of a substrate. 

Claim 74. (new) The method of claim 47 , wherein said forming 
a conductive layer comprises forming a dual- layered 
conductive sidewall spacer. 

Claim 75. (new) The method of claim 74/ wherein said dual- 
layered conductive sidewall spacer comprises a first layer 
having a first resistivity and a second layer having a second 
resistivity, said first resistiveity being less than said 
second resistivity- 
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Claim 76. (new) A method of fabricating an electrically 
operated memory array of programmable memory elements, 
comprising; 

forming a cell area less than 8P 2 ; and 

utilizing three or less masking steps in addition to the 
number of masking steps used for a CMOS process flow. 

Claim 77. (new) The method of claim 76, wherein one of said 
three or less masking steps *is utilized prior to a deposition 
of a chalcogenide material. 

Claim 78. (new) The method of claim 77, wherein said 
chalcogenide material is a phase-change memory material. 

Claim 79. (new) The method of claim 76, wherein one of said 
three or less masking steps is utilized prior to a deposition 
of a dielectric material. 

Claim 80. (new) A method of fabricating an electrically 
operated memory array of programmable memory elements, 
comprising: 

forming a cell area less than 6F 2 ; and 

utilizing three or less masking steps in addition to the 
number of masking steps used for a CMOS process flow. 
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Claim 81. (new) The method of claim 80, wherein one of said 
three or less masking steps is utilized prior to a deposition 
of a chalcogenide material. 

Claim 82. (new) The method of claim 81 7 wherein said 
chalcogenide material is a phase-change memory material. 

Claim 83. (new) The method of claim 80, wherein one of said 
three or less masking steps is utilized prior to a deposition 
of a conductive material. 

Claim 84. (new) A method of fabricating a non- charge -storage, 
electrically operated memory array, comprising utilizing 
three or less masking steps in addition to the steps used for 
a CMOS, process flow. 

Claim 85. {new) The method of claim 84, wherein the 
electrically operated memory array comprises a plurality of 
programmable memory elements . 

Claim 86. (new) A method of fabricating a non-charge 
measurement, electrically operated memory array, comprising 
utilizing three or less steps in addition to the number of 
masking steps used for a CMOS process flow. 
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Claim 87. (new) The method of claim 86, wherein the 
electrically operated memory array comprises a plurality of 
programmable memory elements , 
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